We analyze a sample of 64 oil and gas companies of the nonrenewable energy sector from 26 countries using daily observations on return on stock from July 15, 2003 to August 14, 2012. A panel model with fixed effects and Tarch effects shows significant prices for specific risk factors including company size and debt-to-equity and significant prices for common risk factors including the U.S. Dow Jones market excess return, the Vix, the WTI price of crude oil, and the FX of the Euro, Chinese yuan, Brazilian real, Japanese yen and British pound vis-avis the U.S. dollar. The evidence from multivariate Garch-DCC models is that the companies have significant heterogeneity in response to specific and common factors. We show that the financial crisis of 2008 is the period of largest conditional volatility and DCC under exposure to all factors. Comparisons of one-day horizon value at risk show that Garch models without taking into account exposure underestimate value at risk. In accounting for the exposure to all factors, we find that both DCC and value at risk increase considerably during the financial crisis and remain larger in magnitude after the financial crisis of 2008.
Introduction
This paper studies how common factors and specific factors affect equity returns for publicly traded nonrenewable energy sector companies and their effect on value at risk for those companies. Our sample is in the realm of global capital markets. We set out to measure and analyze the exposure of the nominal equity returns of a company denominated in the currency of the stock exchange of the country of origin. Those nominal returns may or may not be exposed to company specific factors and common factors as well as to other sources of risk.
If we assume complete global financial markets, the conditional CAPM implies that specific idiosyncratic factors are fully diversified and only global risk is priced. On the other extreme of full absence of international risk sharing, specific idiosyncratic risk is fully priced and non-diversified. The potential for an in-between case of partial risk sharing is plausible under the common assumptions of information asymmetries. In this case, equity returns are exposed to both global risks and specific risks and our main objective is to measure and price those risks.
We cover 64 companies from the oil and gas sector from 26 countries using daily data July 15, 2003 to August 14, 2012 . While the energy market can be regarded as a sector that supports the entire economy, our focus is on the systematic risk faced by companies in the nonrenewable energy sector. 1 Our measurements indicate that the specific factors relating to firm size and firm debt-to-equity financial policy are robustly priced factors. 2 In the space of common factors, the market premium of the U.S. Dow Jones industrials, the Vix U.S. S&P500 options volatility index, the price of West Texas Intermediate (WTI) crude oil and several exchange rates relative to the U.S. dollar are robustly priced common factors.
There is a vast literature on the effect of oil prices on energy markets, but our main focus is much broader and includes oil prices as one potential factor among many others. Giovannini et al (2004) investigates the correlations of volatilities in the stock returns and their determinants for integrated oil companies and find low to extreme interdependence between the volatilities of companies' stock returns and the relevant stock market indexes or crude oil prices.
1 Ferson and Harvey (1994) study the sources of risk and expected returns in global equity markets, see also Karolyi and Stulz (2003) for a survey. Alternatively, Pierret (2012) studies the systemic risk that emanates from energy markets. Hamilton (1983) is the classic reference on the broad effects of oil on the macroeconomy in the U.S. Chiou and Lee (2009) study the relationship of the S&P500 and the WTI oil transactions and find that high fluctuations in oil prices have asymmetric unexpected impacts on S&P500 returns. Elyasiani et al (2011) examine the impact of changes in the oil returns and oil return volatility on U.S. industries excess stock returns and return volatilities and find evidence that oil price fluctuations constitute a systematic asset price risk at the industry level. Mohanty and Nandha (2011) estimate oil price risk exposures of the U.S. oil and gas sector using the Fama-French (1992 , 1995 framework. They show that the Fama-French factors as well as momentum characteristics of stocks and changes in oil prices are significant determinants of returns for the sector. Lombardi and Ravazzolo (2012) find that the joint modeling of oil and equity prices produces more accurate point and density forecasts for oil prices. 3 Our results regarding the change in oil prices as a common factor confirm the positive effect of WTI crude oil prices on company stock returns under several alternative estimation procedures.
Closer to our analysis is Ramos and Veiga (2011) who also analyze the exposure of the oil and gas industry returns of 34 countries to oil prices using panel data. They find that oil price is a globally priced factor for the oil industry. Our main contribution to this strand of the literature is to show that specific factors such as size and debt-to-equity and common factors such as the Vix U.S. options volatility index are important factors that are robustly priced as well.
4
Our results on the exposure of returns to exchange rates are in line with other results in the literature. 5 De Santis and Gerard (1998) study the size of the premium for currency risk and find strong support for models that includes both market and foreign exchange risk. However, Roache (2008) assesses the macro risk exposure offered by commodity futures and test whether these risks are priced and finds that although some commodities are also a hedge against U.S. dollar depreciation, this risk is not priced. We find robust evidence that exchange rate risk is priced, but currencies such as the Russian ruble and the Indian rupee are not important in our sample. What is important is that for certain countries such as China and Brazil their revenues from the sector are denominated in domestic currency while their costs are in foreign currency making their exchange rates impact significantly on company returns.
In this paper, first we use methods of panel fixed effects, panel GMM and panel with threshold Arch (Tarch) effects. Using the panel methods, a representative model with Tarch and all fixed effects and arma effects accounted for shows that the specific factors for size and debt-to-equity are statistically significant and exposure to the U.S. Dow Jones market premium, the Vix, and the foreign exchange (FX) rates of the Euro, Chinese yuan, Brazilian real, Japanese yen and British pound vis-a-vis the U.S. dollar are robustly priced.
We extend the empirical analysis to multivariate Garch with dynamic conditional correlations (DCC) methods on a company by company basis. We find significant heterogeneity across firms by examining the quantile distribution of the multivariate Garch-DCC parameter estimates. We compute one-day horizon value at risk based on the model estimated first and second moments and evaluate the performance of value at risk with a back-testing procedure. Our value at risk estimation shows that four companies are less risky at or below the 10 th quantile benchmark, they are Center Point Energy of the U.S, Pacific Gas and Electric of the U.S., SnamRete Gas of Italy and Exxon-Mobil of the U.S. Other four companies are riskier, above the 90 th quantile value at risk in the sample, namely GazProm of Russia, OGX of Brazil, Pacific Rubiales of Canada, and RWE of Germany so that the market is charging excess risk premium of those companies relative to the low risk benchmark.
We use the framework to compare the unconditional, conditional heteroskedasticity, dynamic conditional correlations and value at risk with raw data, Arch without exposure to common and specific factors and the multivariate Garch-DCC model reflecting exposure or not to all factors. We find that the financial crisis of 2008 is the period of largest volatility under exposure and largest DCC. Also, a naïve calculation based on raw data would overestimate the value at risk considerably over the sample period relative to the value at risk accounting for exposure while Garch models without taking into account exposure underestimate the value at risk. In accounting for the exposure to all factors we note that both DCC and value at risk increase considerably during the financial crisis and remain larger in magnitude after the financial crisis of 2008 for the oil and gas companies in the sample.
The rest of the paper is organized as follows. Section 2 presents and analyzes the data sample and section 3 discusses the econometric methods and models. Section 4 presents the empirical evidence and section 5 concludes. The appendix provides the description of the firms in the sample.
Data
The focus of this paper is on oil and gas companies of the nonrenewable energy sector, publicly traded in exchange markets around the world. We have a sample of 64 companies and daily observations from July 15, 2003 to August 14, 2012, when assets are traded. Table 1 presents the key codes, names and country of origin of the companies while Table A1 in the appendix provides more detailed information in terms of the description, stock exchange listed and the currency denomination of the stock. We have companies from 26 countries, namely Austria, Brazil, Canada, Chile, China, Colombia, Denmark, France, Finland, France, Germany, Greece, Holland, India, Italy, Japan, Noruega, Norway, Portugal, Russia, South Korea, South Africa, Spain, Sweden, UK and the US.
The main variables in the analysis are as follows. 6 The return on stock is calculated as the continuous daily change in the price of the stock denominated in the currency of the traded stock. Table 2 shows the descriptive statistics of the daily returns in the sample. The returns are severely leptokurtic in the panel. Figure 1 shows the evolution of the returns over time and the cumulative sum of returns by company in the sample. Most companies show a healthy cumulative sum of returns in the period, however some are much less successful. British Petroleum, Cenovos of Canada (CVE_CN), Enel of Italy, GazProm of Russia, HRT from Brazil, OINL from India, Queiroz-Galvao of Brazil, and Royal Dutch show flat cumulative returns and did not perform well in the period. Table 3a presents descriptive statistics of the firm specific factors in the sample. The first two specific factors are the well-known French (1992, 1995) factors. As a proxy for size, we have the total assets scaled by the price of equity in logarithms (lTotAs~e). The proxy for value is the book value scaled by the market value of equity normalized to mean zero and variance one, i.e. as a z-score (z_BOOK~t). As a measure of leverage/financial policy of the 6 The company data are from Bloomberg unless otherwise noted.
company we have the debt to equity ratio in logarithms (log_de~y); 7 and gauging revenues we have net income normalized to mean zero and variance one, i.e. as a z-score (z_net~_e). Book-tomarket (value), debt-to-equity and net income are leptokurtic. in the group of exchange rates, the Brazilian real has the highest variability in the sample while the Chinese yuan has the lowest. The change in the Vix, followed by the crude oil price, has the highest variability of all common factors in the sample. Table 4 presents the statistically significant unconditional correlations among the returns and factors used in the analysis. The return on stock is highly correlated with the Dow Jones premium and the Vix and significantly correlated with most other factors. The Dow Jones premium is significantly correlated with all other common factors, but not with firm specific factors. The premium of the market and the Vix has the highest unconditional (negative) correlation in the sample. Most exchange rates are significantly correlated with one another as well. The crude oil price is significantly correlated with firm's net income, with the return on 7 We also used the variable financial leverage (FNCL_LVG) but it showed to be highly correlated with debt-to-equity and we choose to include debt-to-equity as a measure of leverage.
stock and with all other common factors. Figure 2 shows average returns and standard deviation of returns by company, with linear fits for positive and negative average returns. For positive average returns, the linear fit is positively sloped indicating higher expected returns at higher risk.
For negative returns, the slope is negative. In the extremes we note that OPHR_LN_Equity, Ophir of the UK and PRE_CN_Equity, Pacific Rubiales of Canada show the highest expected return with the highest risk while HRTP3_BZ_Equity, HRT of Brazil has the lowest expected return with the highest risk.
Figures 3a-3e show the exposure of the return on stock in domestic currency to the specific and common factors selected. 9 Figure 3a shows return exposure to specific factors Total Assets scaled by the price of equity in logarithms (Size) and Debt-to-Equity ratio in logarithms.
Size provides uniformly negative exposure but debt-to-equity shows some heterogeneity with some companies having positive and others negative exposure. Figure 3b shows that specific factors book-to-market (value) and net income provide both heterogeneous returns exposure, but company net income has more spread relative to value. Figures 3c-3e present return exposure to common factors. Figure 3c shows first the market premium common factor, the Dow Jones Industrials market premium in U.S. dollars. Most companies are in the northwest quadrant with positive expected returns and a factor loading below unity indicating positive but low exposure to the market premium common factor. The notable exceptions in the southeast quadrant are Queiroz-Galvao and HRT from Brazil with negative expected returns and factor loading above unity indicating high exposure to the market premium common factor. Exposure to the common factor WTI oil price change has similar pattern to the market premium but with much less spread while the change in the VIX has uniformly negative returns exposure. 10 Figure 3d presents mostly negative return exposure to the Euro, Chinese yuan and Brazilian real exchange rate vis-à-vis the U.S. dollar. Lastly, Figure 3e shows heterogeneous return exposure to the Indian rupee, Japanese yen, UK pound and Russian ruble exchange rate with the U.S. dollar.
Econometric Models
The core of our methodology is to measure the effect of systematic risk on the returns of the nonrenewable energy sector with a sample of oil and gas companies. We use panel methods and conditional heteroskedasticity methods applied to the panel, and multivariate conditional heteroskedastic and dynamic conditional correlation methods applied to each company.
Common and specific factors with panel methods
First, the panel estimation is for the general model
where is a vector of company fixed effects, is a vector of time fixed effects and , is a random error term. We estimate four models imposing restrictions on the parameter space of (1).
The GMM formulation includes a dynamic component for the lagged dependent variable instrumented by the second lag of the dependent variable
where, similarly, we estimate four models imposing restrictions on the parameter space of (2). 
, ,
where , is the variance of , , e.g. the heteroskedastic function, and , , 0. This specification has the ability to capture the potential tendency of volatility to asymmetrically 11 The GMM estimation is used to mitigate the excess kurtosis found in the data throughout and generally common in financial markets data, e.g. Cochrane (2005) . 12 The Tarch model is exposed in Rabemananjara and Zakoian (1993) , Glosten, Jagannathan, and Runkle (1993) and Zakoian (1994) .
change more with news. In the case where 0, volatility increases more with negative news as opposed to positive ones.
In models (1)-(3) we include an interaction term between the leverage/financial policy debt-to-equity variable and a dummy variable for the start of the U.S. financial crisis in September 2008. This is meant to capture potential effects of the crisis on credit behavior of the companies.
Multivariate Garch, Dynamic Conditional Correlation and Value at Risk
In the multivariate garch framework with dynamic conditional correlation, we follow the procedure of estimating the model for each company in the panel separately, e.g. Engle (2002) , and Brownlees and Engle (2011) . For each company labeled i, we estimate a bivariate Garch(1,1) model with dynamic conditional correlation between the return on stock and the premium on the market using a student's t distribution for the errors with endogenous degrees of freedom. 13 The full model is given by the expressions
where and are random error terms, is the conditional covariance matrix and is a vector of i.i.d. innovations.
14
The one-day horizon value at risk (VaR) is then calculated based on the predictions of the model (4a-4d). 15 Using the one-step ahead forecasts of the estimated mean and conditional variances, we estimate the % value at risk for each company i as
where is the mean forecast and is the corresponding quantile for the student's t distribution adjusted by the estimated degrees of freedom.
13 This is again to mitigate the excess kurtosis found in the data.
14 See e.g. Khalfaoui and Boutahar (2012) for similar class of models. 15 We use the negative of the return on stock for the VaR calculation since it refers to a long position.
We proceed with the back-testing for the VaR using the likelihood ratio test via the Kupiec (1995) approach. The null hypothesis of the failure probability * is tested against the alternative that the failure probability differs from a given * . The likelihood function can be written as 2 log 1 * * 2 log 1 * * ~ 1
which has a chi-square distribution with one degree of freedom under the null hypothesis; where * is the estimated probability of failure, is the total number of trials and is the number of failures observed.
We apply models (4-5) to four alternative cases. First, we use the raw data for the daily return on stock as a measure of the mean component and the daily return on stock squared as a measure of the daily variance of the return on stock. Second, we impose the restriction of no exposure to any factors by estimating (4-5) with the restriction that ′ ′ 0 and no dynamic conditional correlation. Third, we impose the restriction of no exposure to any factors on expression (4a), or ′ ′ 0, but allow dynamic conditional correlation. Fourth, we estimate the full unrestricted model (4-5).
Empirical Results
We proceed to estimate models from section 3 and find the following results. Table 5 presents four alternative specifications of the basic model in expression (1). Model (1) is the single exposure to the premium common factor while model (2) includes the premium common factor and the size and value specific factors. Model (3) includes all common and specific factors and model (4) is the most general with all common and specific factors plus all fixed effects.
Common and specific factors with panel methods
First, we note that the constant term in all regressions is statistically significant indicating arbitrage opportunities on a daily basis. In the group of specific factors, size and debtto-equity are significant across all specifications, but the interaction of debt-to-equity with the financial crisis is not significant. In the group of common factors, exposure to the U.S. Dow Jones market premium is significant across models and declines in magnitude towards the full model (4) with all factors and fixed effects accounted for. The Vix has a robust negative effect while the price of crude oil has a robust positive effect on company returns. Figure 4 shows the actual versus the model predicted return on stock where the line represents the 45 angle. Models 1, 2, 3, and 4 refer to columns labeled 1, 2, 3, and 4 in Table 5 . The predictive power of the models is shown to be small, but models (3) and (4) which include all fixed effects improve the fit relatively. Table 6 presents four alternative specifications of the model in expression (2) via GMM. Model (1) is the single exposure to the premium common factor while model (2) includes the premium common factor and the size and value specific factors. Model (3) includes all common and specific factors and model (4) is the most general with all common and specific factors plus all fixed effects. In this case, the constant term in all regressions is not statistically significant indicating an improvement over the fixed effects case in table 5. The instrumented lagged returns are all insignificant as well. In the group of specific factors, none is significant. In the group of common factors, exposure to the U.S. Dow Jones market premium is marginally significant in models (2) and (4) and the price of crude oil has a positive effect in model (4) only.
All other common factors are not statistically significant. Figure 5 shows the actual versus the model predicted return on stock where the line represents the 45 angle. Models 1, 2, 3, and 4
refer to columns labeled 1, 2, 3, and 4 in Table 6 . The predictive power of the models is shown to be small and much more disperse relative to the panel fixed effects case. Table 7 presents four alternative specifications of the model in expressions (3a-3b).
Model (1) is the single exposure to the premium common factor while model (2) includes the premium common factor and the size and value specific factors. Model (3) includes all common and specific factors and model (4) is the most general with all common and specific factors plus all fixed effects. The constant term is statistically significant in models (1)- (3) but not in the full model (4) with all fixed effects accounted for. In the group of specific factors only the size factor is significant and robust, while debt-to-equity is marginally significant in model (4). However, the debt-to-equity after the financial crisis is significantly negative in specification (3). This potentially shows evidence that companies with more debt after the financial crisis had lower return on stock and thus became more exposed to credit concerns. In the group of common factors, exposure to the U.S. Dow Jones market premium is significant across models and declines in magnitude towards the full model (4) Table 7 . The predictive power of the models show better adherence relative to the GMM estimation, particularly model (4) has a relatively better fit.
In summary, the empirical evidence presented from panel regressions is that the GMM models are consistent with lack of arbitrage but the fit is poor. In the class of Tarch models, specification (4) indicates lack of arbitrage opportunities from the zero constant term, but shows significant positive autocorrelation in daily returns. In this case, specific factors for size and debtto-equity are statistically significant. In the group of common factors, exposure to the U.S. Dow
Jones market premium is statistically significant as well. The Vix volatility measure has a robust negative effect while the price of crude oil has a robust positive effect on company returns. The 
Multivariate Garch, Dynamic Conditional Correlation and Value at Risk
The results for the full model (4a-4d) indicate considerable heterogeneity among firms in the sector in response to specific and common factors and conditional volatility and correlation estimates. Tables 8a,b,c present selected quantiles of the parameter estimates of the full model (4a-4d).
First, Table 8a shows specific factor parameters. Size and value factor parameters are negative in the lower quantiles but become mildly positive at the upper quartiles. Size is negligibly positive at the median, but value is negative at the median. The debt-to-equity factor is the one that has the smallest range across the quantiles. The effect is negative in the lower quantiles, but positive at the median and upper quantiles. The net income factor has a wide range with a positive median but a large negative effect at the lower 10 th quantile. One key result is that the financial leverage/debt-to-equity factor has a small magnitude across quantiles in the sample indicating that firms in this sector are relatively less sensitive to credit concerns. However, the effects of value and net income are of large magnitude in the lower quantiles. Table 8c shows the multivariate conditional heteroskedasticity and dynamic conditional correlation parameter estimates as well as the parameters of the error correction for the dynamic conditional correlations, , . In particular, is the news parameter which captures the deviations of the standardized residuals from the unconditional correlation, while is the decay adjustment parameter that captures the autocorrelation of the dynamic conditional correlations themselves, e.g. Engle (2002) . Both the arch innovations effects and the innovations in conditional correlations are uniformly positive but small in magnitude across quantiles. On the other hand, the autocorrelation of variances (garch) and the autocorrelation of the correlations ( ) are larger in magnitude and uniformly positive. The correlations between the company return on stock and the market premium common factor shows significant heterogeneity among firms in this sample. While the median is positive, it can be as low as -35% at the 10 th quantile to 43% at the upper 90 th quantile.
The key result of Tables 8a-c is that the companies in the oil and gas sector have significant heterogeneity in response to specific factors and common factors. The financial leverage/debt-to-equity specific factor has a small impact across quantiles in the sample indicating that firms in this sector are relatively less sensitive to credit concerns. The only two common factors that show robust qualitative effects across quantiles are the Euro-U.S. dollar rate, which is negative across all quantiles, and the change in the crude oil price which is positive across all quantilies. The Euro effect indicates that as the currency devalues, the rate of change increase relative to the U.S. dollar, company stock returns decline showing particular exposure to the Euro-U.S. dollar exchange risk. The change in the crude oil price shows robust exposure to the price of oil with higher oil prices increasing stock returns in the sector. Also, the autocorrelations of variances and correlations are significantly larger in magnitude than innovations in variances and autocorrelations. Table 9a shows the selected quantiles of the per company average estimates of the one-day horizon 5% value at risk from expression (5a). The estimates range from 1.8% value at risk for the lowest 10 th quantile to 4.6% value at risk at the 90 th quantile while the median is at 2.7%
one-day horizon value at risk. Figure 7 shows the estimated average one-day horizon 5% value at risk per company in the sample with the dashed lines representing the respective quantiles of Table 9a . The companies that are above the 90 th quantile are clearly riskier while the companies below the 10 th quantile face much less value at risk. The four companies on or below the 10 th quantile are potential benchmarks for risk in the sector, they are Center Point Energy of the U.S., Pacific Gas and Electric of the U.S., Snam-Rete Gas of Italy and Exxon-Mobil of the U.S. The four companies clearly on or above the 90 th quantile value at risk in the sample are riskier relative to the benchmark: GazProm of Russia, OGX of Brazil, Pacific Rubiales of Canada, and RWE of Germany. In particular, Pacific Rubiales shows extreme average value at risk in the period. Table 9b presents the back-testing for the one-day horizon 5% value at risk estimates using expression (5b). The model performance gives 58% probability within the estimated 5% VaR range, and 9% probability outside the estimated 5% VaR range with 10% significance level. The remaining 33% of the sampled firms did not converge for the full model specification (4a-4d). The companies outside the estimated 5% VaR range for the 5% significance 
Conclusions
The empirical evidence presented from panel regressions shows that only the GMM panel models are consistent with lack of arbitrage, but the fit is relatively poor. A representative model with moderate fit is in the class of Tarch models with all fixed effects taken into account. In that case, specific factors for size and debt-to-equity are statistically significant and exposure to the U.S.
Dow Jones market premium, the Vix, the price of crude oil, the Euro, Chinese yuan, the Brazilian real, the Japanese yen and British pound is robust and priced. The FX effects are potentially related to the extent to which markets value costs denominated in domestic currency versus revenues denominated in foreign currency for companies in this sector.
The evidence from multivariate Garch-DCC models is that the companies in the oil and gas sector have significant heterogeneity in response to specific factors and common factors.
The financial leverage/debt-to-equity specific factor has a small impact across quantiles in the There are several potential avenues for further research regarding a broader sample of firms and a more segmented analysis of exposure for sectoral groups of firms and subgroups by regions and by country income levels. Legend: lTotAs~e = Total assets divided by the price of equity in logarithms z_BOOK~t = Book to market ratio as a z-score log_de~y = debt to equity ratio in logarithms z_net~_e = net income as a z-score 
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Legend: premium_mkt = daily return of the Dow Jones Industrial minus the daily yield of the 3-month U.S.
Treasury bill rate (in US$ Dollars) ch_vix = continuous daily change of the Vix index ch_euro_x = continuous daily change of the Euro/US$ dollar exchange rate ch_china_x = continuous daily change of the China-$/US$ dollar exchange rate ch_india_x = continuous daily change of the India-$/US$ dollar exchange rate ch_japan_x = continuous daily change of the Japan-Y$/US$ dollar exchange rate ch_uk_x = continuous daily change of the UK Pound$/US$ dollar exchange rate ch_russia_x = continuous daily change of the Russia-$/US$ dollar exchange rate ch_brl_x = continuous daily change of the BR-R$/US$ dollar exchange rate ch_wti = continuous daily change of the West Texas crude oil price per barrel in US$ dollar Legend: Return_Stock = daily continuous return on equity lTotAs~e = Total assets divided by the price of equity in logarithms z_BOOK~t = Book to market ratio as a z-score log_de~y = debt to equity ratio in logarithms premium_mkt = daily return of the Dow Jones Industrial minus the daily yield of the 3-month U.S. Treasury bill rate (in US$ Dollars) z_net_income = z_net_~e = net income for company as a z-score ch_vix = continuous daily change of the Vix index ch_euro_x = continuous daily change of the Euro/US$ dollar exchange rate ch_china_x = continuous daily change of the China-$/US$ dollar exchange rate ch_india_x = continuous daily change of the India-$/US$ dollar exchange rate ch_japan_x = continuous daily change of the Japan-Y$/US$ dollar exchange rate ch_uk_x = continuous daily change of the UK Pound$/US$ dollar exchange rate ch_russia_x = continuous daily change of the Russia-$/US$ dollar exchange rate ch_brl_x = continuous daily change of the BR-R$/US$ dollar exchange rate ch_wti = continuous daily change of the West Texas crude oil price per barrel in US$ dollar Legend: Return_Stock = daily continuous return on equity lTotAs~e = Total assets divided by the price of equity in logarithms z_BOOK~t = Book to market ratio as a z-score fin_le~s = financial leverage divided by total assets log_de~y = debt to equity ratio in logarithms debt_eq_fi~s=debt to equity ratio in logarithms interacted with a dummy variable for financial crisis =1 if after Legend: Return_Stock = daily continuous return on equity L.Return_~ck = lagged return on equity instrumented by second lag return on equity lTotAs~e = Total assets divided by the price of equity in logarithms z_BOOK~t = Book to market ratio as a z-score log_de~y = debt to equity ratio in logarithms debt_eq_fi~s=debt to equity ratio in logarithms interacted with a dummy variable for financial crisis =1 if after Legend: Return_Stock = daily continuous return on equity lTotAs~e = Total assets divided by the price of equity in logarithms z_BOOK~t = Book to market ratio as a z-score fin_le~s = financial leverage divided by total assets log_de~y = debt to equity ratio in logarithms debt_eq_fi~s=debt to equity ratio in logarithms interacted with a dummy variable for financial crisis =1 if after September 15, 2008 (Lehman Brothers failure) z_net_income = net income for company as a z-score premium_mkt = daily return of the Dow Jones Industrial minus the daily yield of the 3-month U.S. Treasury bill rate (in US$ Dollars) ch_vix = continuous daily change of the Vix index ch_euro_x = continuous daily change of the Euro/US$ dollar exchange rate ch_china_x = continuous daily change of the China-$/US$ dollar exchange rate ch_india_x = continuous daily change of the India-$/US$ dollar exchange rate ch_japan_x = continuous daily change of the Japan-Y$/US$ dollar exchange rate ch_uk_x = continuous daily change of the UK Pound$/US$ dollar exchange rate ch_russia_x = continuous daily change of the Russia-$/US$ dollar exchange rate ch_brl_x = continuous daily change of the BR-R$/US$ dollar exchange rate ch_wti = continuous daily change of the West Texas crude oil price per barrel in US$ dollar Year, Month, Day of Week, Company fixed effects Arch=autocorrelation parameter estimate for the innovations in the conditional heteroskedasticity of returns on stock Tarch=autocorrelation parameter estimate for the positive innovations in the conditional heteroskedasticity of returns on stock Garch=autocorrelation parameter estimate for the conditional heteroskedasticity of returns on stock Legend: lTotas~e = Total assets divided by the price of equity in logarithms z_book~t = Book to market ratio as a z-score fin_le~s = financial leverage divided by total assets log_de~y = debt to equity ratio in logarithms z_net_income = net income for company as a z-score Legend: premium_mkt = daily return of the Dow Jones Industrial minus the daily yield of the 3-month U.S. Treasury bill rate (in US$ Dollars) ch_vix = continuous daily change of the Vix index ch_euro_x = continuous daily change of the Euro/US$ dollar exchange rate ch_china_x = continuous daily change of the China-$/US$ dollar exchange rate ch_india_x = continuous daily change of the India-$/US$ dollar exchange rate ch_japan_x = continuous daily change of the Japan-Y$/US$ dollar exchange rate ch_uk_x = continuous daily change of the UK Pound$/US$ dollar exchange rate ch_russia_x = continuous daily change of the Russia-$/US$ dollar exchange rate ch_brl_x = continuous daily change of the BR-R$/US$ dollar exchange rate ch_wti = continuous daily change of the West Texas crude oil price per barrel in US$ dollar Legend: Arch=autocorrelation parameter estimate for the innovations in the conditional heteroskedasticity of returns on stock Garch=autocorrelation parameter estimate for the conditional heteroskedasticity of returns on stock DCC= Conditional correlation estimate between return on stock and market premium factor =conditional correlation innovations parameter estimate =autocorrelation of conditional correlations parameter estimate 01jul2003 01jan2008 01jul2012 01jul2003 01jan2008 01jul2012 01jul2003 01jan2008 01jul2012 01jul2003 01jan2008 01jul2012 01jul2003 01jan2008 01jul2012 01jul2003 01jan2008 01jul2012 01jul2003 01jan2008 01jul2012 01jul2003 01jan2008 01jul2012 1605_JT_Equity 386_HK_Equity 3_HK_Equity 6_HK_Equity 857_HK_Equity 883_HK_Equity AOIL_SS_Equity APA 6 _ H K _ E q u it y 8 5 7 _ H K _ E q u it y i. Euro/US dollar exchange rate change ii. China yuan/US dollar exchange rate change iii. Brazil real/US dollar exchange rate change 1 6 0 5 _ J T _ E q u it y 3 8 6 _ H K _ E q u it y 3 _ H K _ E q u it y 6 _ H K _ E q u it y 8 5 7 _ H K _ E q u it y 8 8 3 _ H K _ E q u it y
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